Effect of combined alanine and glutamine administration on the inhibition of liver regeneration caused by long-term administration of alcohol.
We studied the effect of administration of a mixture of alanine and glutamine on the inhibition of liver regeneration caused by alcohol in rats undergoing partial hepatectomy 6 weeks after the start of alcohol administration. DNA synthesis was inhibited 24 hr after partial hepatectomy in rats given alcohol, but treatment with alanine and glutamine partially prevented this inhibition. To identify the mechanism of this effect, polyamine metabolism was studied. Administration of alcohol or alanine plus glutamine had no effect on the activity of ornithine decarboxylase, a rate-limiting enzyme of polyamine metabolism. In the liver, of the three polyamines, only the spermine concentration changed significantly. It decreased during long-term administration of alcohol, and this decrease was prevented by treatment with alanine and glutamine. The level of N(1)-acetylspermidine, the acetylated product of spermidine, was increased by alcohol, and its elevation was significantly less when alanine and glutamine were given. Hepatic spermidine/spermine N(1)-acetyltransferase, the key enzyme of polyamine acetylation, was induced by long-term administration of alcohol, and this induction was suppressed by alanine plus glutamine. The results suggest that treatment with alanine and glutamine can help to prevent the inhibition of liver regeneration caused by alcohol by maintaining the spermine level and suppressing the acetylation of spermidine.